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URBAN MORPHOLOGY: FROM NOISE TO JOY 
ABSTRACT 
Noise is an enviornment problem that decreases living quality. 
In the urban development, especially in dense city like Hong Kong, noise problem is very related to residents.The heavy traffic 
flow near residential post a great harzard. 
The traffic noise passively encourage the use of envelope to protect the building from noise. Well designed building envelopes 
provide good seperation of noise between outdoor and indoor, but mechanical ventilation has to be used to achieve acoustic 
performance. 
On the other side, pedestrians suffer much from the traffic noise and the noise from exhaust of mechanical ventilation. This 
strongly discourage the outdoor activities for citizens. 
Outdoor activities without doubt are the main movement for a urban districts. Outdoor movements generate health and eco-
nomic. 
Therefore, in this thesis, it is going to explore solutions to achieve better both indoor and outdoor acoutics qualities based on 
planning issues. 
INTRODUCTION 
What is noise ？ 
Noise means any displeasing human, animal and mechanical sound that disrupts the activity or balance of human or animal lifes. 
There are great variety of noise such as aircraft, traffic and construction noise. 
How is noise affected us? 
Noise pollution can make us generate noise health effect. 
Noise health effects are both health and behavioural in nature. The unwanted sound is called noise. This unwanted sound can damage physi-
ological and psychological health. Noise pollution can cause annoyance and aggression, hypertension, high stress levels, tinnitus, hearing loss, 
sleep disturbances, and other harmful effects. Furthermore, stress and hypertension are the leading causes to health problems, whereas tinnitus 
can lead to forgetfulness, severe depression and at times panic attacks 
How is noise affected our social lives? 
Many researches studies show that noise is directly affect our social behaviours. Noise from the neighbourhood also affected the community re-
lation. It will also discourage people to have outdoor activities. 
CHARACTERISTIC OF URBAN NOISE 
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idB 1.1 10% Can't detect 
3dB 1.4 40% Minimum change we can r 抓 ember 
6dB 2.0 100% Pressure doubling, significant change 
lOdB 3.3 330% Subjsctiva doubBng 
20dB 10.0 1000% Very noticeable change 
2) FREQUENCY OF NOISE 
Possible Low frequency i 
Pumps Fans, Boilers, Ventilation plant. Heavy industry, Blasting, Electrical, installations 
,Road, rail, sea and air traffic, Amplified music, Cooling towers, Wind farms 
Sounds are complex and contain many frequencies. 
Frequencies in the audio range are from about 20Hz 
to 20 KHz. With increasing age the upper frequency 
hearing limit drops continously. Although the mini-
mum sound presesure level (SPL) audible to the aver-
age human ear is OdB at 1 kHz, generally speaking, for 
a constant sound, a level of 10-15dB is barely audible, 
130dB will cause a painful sensation, and above 
140dB will increase the risk of irreparable nerve 
damage. 
Frequency of noise 
Mid and high frequency noise is attenuated by 
propagation through the atmosphere and also by at-
tenuation due to its passage over acoustically soft 
ground such as grass land. Low frequency noise does 
not benefit to the same extent from either of these ef-
fects. This means that as a sound travels, its frequency 
content alters making the low frequencies more 
prominent at greater distances. 
People's hearing tends to deteriorate with age, but 
not equally across the frequency spectrum. Hearing 
deteriorates more rapidly at the mid and higher fre-
quencies than at the lower frequencies which means 
that older people's hearing tends to be proportion-
ately more acute at low 
frequencies. 
The characteristics of low frequency noise 
1) As with any noise, reported effects include annoy-
ance, stress, irritation, unease, fatigue, headache, pos-
sible nausea and disturbed sleep. 
2) As people's hearing sensitivity varies from one in-
dividual to another it is often the case that a low fre-
quency noise can be heard by one person and not by 
another. Consequently it may annoy one person but 
not the other. This feature can sometimes mean that 
the person who is annoyed can also feel isolated. 
3) Low frequency noise is sometimes confused with 
vibration. This is mainly due to the fact that certain 
parts of the human body can resonate at various low 
frequencies. For example the chest wall can resonate 
at frequencies of about 50 to 100 Hz and the head at 
20 to 30 Hz. 
:Low FrequerKy Noise • DEFRA, Department of the Environment Northern Ireland, Scottish Executive, National Assembly for Wales 
• science & engmeering encyclopedia 
CHARACTERISTIC OF URBAN NOISE 
3) REVERBERATION 
IX and HK Kffim. 
4) GROUND AND SKY EXPOSURE 
iim I- ••11 
\ 
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Reverberation is the persistence of sound in a 
particular space after the original sound is re-
moved. A reverberation, or reverb, is created 
when a sound is produced in an enclosed space 
causing a large number of echoes to build up and 
then slowly decay as the sound is absorbed by 
the walls and air.This is most noticeable when the 
sound source stops but the reflections continue, 
decreasing in amplitude, until they can no longer 
be heard The length of this sound decay, or rever-
beration time, receives special consideration in 
the architectural design of large chambers, which 
need to have specific reverberation times to 
achieve optimum performance for their intended 
activity. 
The reverberation directly affect the feeling of 
space. The longer the reverberation time, the 
noiser the space. In urban street context, the 
ground and the boundaries wall created certain 
kind of chamber s that build up echoes.The street 
reverberation is varied by the street width to 
height ratio. It is found that the larger the street 
width to height ratio, the lower the reverberation 
time. (Jian Kang, 2007). The change of street 
width to height ratio is actually increase the 
ground surface and increase the sky exposure. 
Ground 
The ground surface absorb acoustic energy when 
a sound wave impinges. Effective ground absorp-
tion can be obtained from grass or other vegeta-
tion, ploughed fields, snow cover, or other kinds 
of sound absorbers. The sound interaction with 
ground depends on the geometry from source to 




Sky is a perfect absorber of noise. By increase the 
sky exposure, the noise can be reduced effec-
tively. It can be easily sense that open space such 
as park and garden are usually more quiet than in 
the urban street. 
REFERENCE 
i I V I 
CHARACTERISTIC OF URBAN NOISE 
5) HUMAN ACOUSTIC PERCEPTION 
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Figure 3.10 • Favourite • Neither favourite nor annoying • Annoying 
Sound preferences In the two Sheffield case stud/ sites. 
Results in the two Sheffield squares on the classifkaiton of 15 sounds. 
Sound pressure level is not an absolute measure-
ment to noiseness. 
In hearing, we also tend to organize sounds into 
auditory objects or streams and use the prin-
ciples of grouping to help us to segregate those 
components we are interested in from others. We 
are thus able to focus our listening attention to a 
particular noise source and distinguish an audi-
tory object from the background noise. 
The human ears can detect not only changes in 
the overall sound pressure level but are so sophis-
ticated that they can detect sound, the sound 
pressure level of which is well below the back-
ground noise level. 
Preference of sound (Pleasant sound) 
In some case, certain kind of sound pressure level 
may enhance the feeling of safety. The hearing of 
human speech make people psychological com-
fortable. The children screaming and laughing in 
the playground are also made peole enjoyable. 
For a enjoyable open space, it usually contained 
more natual sound such as water flowing, the 
sound of fountains, birds singing and leaves rus-
tling. The greening also make peopefeel psycho-
logical quiet. 
We also may like the extreme high sound pres-
sure level enviornment such as disco, bars and 
concert. Combining with visual stimulation, 
people will feel excited and easy with the low fre-
quency drum and music. 
Other high sound pressure level enviornment like 
Stadium and Car racing track also provide enjoy-
able to people. 
To conclude, people usually dislike low frequency 
mechanical noise. They like more pleasant sound 
like music and natural sound. 
REFERENCE 
• Urban Sound Enviornment • Jan Kang 2007 
2) HIGH MECHANICAL NOISE 
The second noise source we faced in urban dense area are the 
mechanical noise such as noise from mechanical ventilation, gen-
erator room, drainage pump room. For residential building, the air 
conditioners usually windows type which put the noise toward the 
street. For commercial building, the cooling parts are usually put in 
the back lane. For such narrow volume, a lot of reverberation will be 
generated causing noise problem. 
3) INSUFFICIENT OPEN SPACE 
According to Hong Kong Planning Standard and Guidelines 
(HKPSG) (Chapter 4 RECREATION, OPEN SPACE AND GREENING), the 
provision of district open space for residents is 2mVperson. How-
ever, the greening and open space for the current situation is 
greatly insufficient. There are not much outdoor facilities for differ-
ent age group of people to enjoy. 
There is only one community complex located in the site which 
included sport hall, market, library and also swimming pool. How-
ever, all people can only move to that building to enjoy the facilities 
while there are no other transportation support. For disables, it is 
hard to cross so many junctions to reach library. Other than that, 
there should be more smaller communal facilities nearby. I 
TAI KWOKTSUI 
1) HIGH TRAFFIC NOISE 
The major noise source are from the traffic along Tai Kwok Tsui 
road. During measurement it is found that some of the peak traffic 
noise level are up to 85 d6. 
Besides, the heavy traffic along with Cherry road is also a threat to 
the residential housing nearby. 
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PEDESTRIAN - VEHICLE COEXIST ROAD 
CONCEPT 
What is Pedestrian - vehicle coexist road? 
Cars become necessary in our daily lives in a form 
of transportation of goods and passengers. 
The concept of pedestrian - vehicle coexist means 
allowing vehicles access while not posting any 
threat to pedestrian, cycling path and local activi-
ties. This kind of road not only serves as a path for 
daily passing through, but also become a part of 
children playground, and encourage people to 
treat it as a public space for any leisure activities. 
This concept minimize the needs of district access-
ing of vehicles by many settings such as limit the 
speed, adjusting the width of road and using 
bumpy surface. 
Advantages compared to pedestrianize 
road 
Compare to whole district-pedestrianize, there are 
few advantage of pedestrian-vehicle coexist road. 
1) No need to set up another road for traffic 
2) It can applied to any urban dense district 
3) Residents can utilize the road as daily activities 
space 
4) Since cars access at anytime, crime in the street 




PEDESTRIAN - VEHICLE COEXIST ROAD 
METHODS OF PEDESTRAIN - VEHICLE COEXIST PLANNING 
Method of snake path to traffic speed control 
j g i i 
⑷雜曲狀道路 
Curve path (ski path) 
(b )解餅狀进路（略邊交?停审 
Zig Zag path (with parking) 
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Zig Zag path 
⑷槽化 f t 
Island 
Mini Roundabout 
Method of Road impact effect to traffic speed control 
i m i i m . 
TTTT 
Based on the book"人車共存JM計刺手法”， 
there are three achievements to assist the plan-
ning of pedestrian-vehicle coexist concept. 
1) Traffic speed control 
2) Traffic flow control 
3) Street parking limitation 
Methods for Traffic speed control 
1) Snake-Path 
The ultimate goal of snake path is to make driv-
ers not easy to run straight, thus slow down the 
speed. (Diagrams are shown on the left) 
2) Road impact effect 
This method slows down vehicles by varying 
the drive path level and making bumpy surface to 
create impact to high speed travelling. (Diagrams 
are shown on the left) 
3) Visual impact to drivers 
By making visual barrier, visual hump and illu-
sions such as strips and narrow roads, the drivers 
may psychlogically feel danger to slow down the 
speed. (Diagrams are shown on the left) 
Hump Bumpy surface 
Method of Road impact effect to traffic speed control 
Illusion of road Traffic sign 
tbH-字路n部份 
Different material and colour 
Images and Diagrams f rom 人琳共//MISi 31•劃手法 by 天好光三 
PEDESTRIAN - VEHICLE COEXIST ROAD 
METHOD OF PEDESTRAIN -VEHICLE COEXIST PLANNING 
Method of barrier to traffic flow control 
(a)斜降礙 
Diagonal raod barrier 
(b)前進陴《 (c)通行降礙 
Raod barrier 
example of diagonal road barrier 
Methods for Traffic flow control 
1) Boundary 
By using hump , bollard and narrower road 
width, drivers may feel that it took much longer to 
pass through, thus effeciently decrease the unnec-
cessary entry to the district 
2) Visual effect 
By using colour paving, planting and land-
scape to create a atmosphere of pedestrianize dis-
trict, drivers may choose another way to pass 
through. 
3) Road barrier 
Physcial barrier can be used to alter the direc-
tion of traffic flow. (Diagrams are shown in the left) 
4) Traffic network arrangement 
By using a traffic network planning, specified 
vehilcles like trunks and buses can be restricted to 
go into the district. 
Bollard are used to provide safety 
and limit the vehicle to park along 
the road 
example of limited parking space 
Images and Diagrams from人車共存道路肝劃手法by天野光 
Methods for road parking control 
1) Eliminate parking space 
The width of road can be minizied according to 
surrounding land use to reduce unnecessary long 
staying vehicles. 
2) Limit the parking space 
The number of parking space can be mini-
mized according to the need of parkings. The 
method ofzig zag road arrangement with parking 
is a kind of limitation of parking space. 
3) Encourge the use of carpark 
Carparks can be set at the nearest location of 
habition to minimize the street parking. 
PEDESTRIAN - VEHICLE COEXIST ROAD 
OBJECTIVE OF PEDESTRAIN -VEHICLE COEXIST PLANNING 
Examples of soft seperation road 
Examples of shared type road 
awKiO部份 
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Activities near the social road 
¥ 
THE CREATION OF SOCIAL ROAD 
The effect of pedestrian - vehicle coexist concept 
encourage pedestrian to enjoy and utilize the road 
in daily lives. 
There are mainly two type of social roads: 
1) Soft seperation type 
For some area with enough street width, zig 
zag road can be used to reduce the traffic speed, 
while pedestrian can walk beside traffic. Jogging 
path, park and playground can be set along the 
road to create a livable atmosphere. 
2) Shared type 
For some area with narrow street width(less 
than 7m), a shared type of utilization is used. Pe-
destrian and vehicles share the common path way. 
This looks to be dangerous, but it is actually much 
safer because the drivers will by more alert to the 
pedestrian movement, thus much slow down the 
speed. 
According to author 天野光三，residents become 
aware of the rights and duties of the roads. Some 
of the residents may water the planters along the 
road. The safety of the road was increased because 
the traffic speed is slower and drivers become 
more alert to the pedestrians. 
There are a lot of opportunities to add social pro-
gramme along and on the road such as parks, lei-
sure space, cycling path and water feature. This 
kind of hybird road utilization strongly improve 
the land uses efficieny and increase the living 
quality for the district. 
Cycling path Water feautre channel 
Images and Diagrams from 人水井路 31•劃手法 by 天Sf光三 
PEDESTRIAN - VEHICLE COEXIST ROAD 
REFERENCE INFORMATION OF PEDESTRAIN-VEHICLE COEXIST PLANNING 
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SITE AREA = 203,000 m2 




AGE > 65 people 
RATIO OF AGE GROUP 
The majority age group is between 15-64 years old. People in this 
range are seen to be active and mobile. Various kind of activities 
and programme have to be provided in order to satisfy their 
needs. 
RATIO OF WORKING POPULATION 
From annual population census 2006 
WORKING POPULATION = 23802 people 
NON WORKING POPULATION = 23077 people 
STUDENT POPULATION = 8400 people 
Almost 50 % of population is non working , it implied that almost 
50% of people will be moved around the district during daytime. 
POPULATION 
TAI KWOKTSUI 
RATIO OF AVERAGE DAILY MOBILIZATION 
REGIONAL TRAVEL POPULATION = 27920 people 
CROSS REGIONAL TRAVEL POPULATION = 18957 people 
It is found that some of the students and working population 
studied and work locally. Only 40% of population need to have 
cross regional travel. That implied living and working distance 
are not far for most of the people. 
BY BUS 
BYMTR 












The majority transports are bus and railway. It is surprised to find 
that nearly 30% of people use walking as a daily transportation. 
PERCENTAGE OF DAILY USE OF MEAN OF TRANSPORTATION 
From annual population census 2006 
POPULATION 
TAI KWOKTSUI 
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AVERAGE LEISURE SPACE PER 
PERSON = 0.5 m2 
According to Hong Kong Planning 
Standard and Guildine, the Stan-
dard Provision of open space is 
per person, which implied that the 
open space is greatly insufficient 
GREEN AREA AND OPEN SPACE 
GREEN SPACE • 
• 
OPEN RECREATION SPACE 
This is the outdoor opervak space which is used prin-
cipally for active and/or passive recreation use, devel-
oped either by the public or private s«ctor, and is 
counted towards the open space standard of provi-
sion. In this section, it is sometimes simply referred to 
as .open space' Subject to compliance with certain 
criteria, it includes open space provided both at the 
ground level and on podium. Th« planning standards 
and guidelines for this typ« of open space «re set out 
in this section. 
Green SpAce: 
The prime functbn of this type of open space is for 
conservation of the natural environment and for 
amenity and visual purposes. It is not countable 
towards the open space standard of provisioa Except 
for amenity areas for whkh some guidelines for their 
standards and guidelines 
space are set out in i 
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5 0 / 0 
HOTEL 
21816 
3 0 / 0 
5 4 0 / 0 
WORKING 
21S1IS m^  
2 6 % 
EXPRESS WAY 
7769 
1 0 / 0 
1 0 / 0 
PEDESTRIAN 
36101 m2 
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Heavy vehicles tije bus and mini bus con-
tributed quite a lot of low frequency noise 
along traffic road. Noise level created by 
bus and mini bus are around 90-95clB and 
respectively. The maximum per-
missible standard is 70dB, and the noise 
is over 20dB, which mean the loud-
The creation of 
always caused by frequent accel-
deceleration. And it is not 
good for traffic flow neither. 
Therefore it should be essential to control 
the heavy vehicle traffic flow in the district. 
AVERAGE NOISE LEVa (MEASURED 1 M AWAY) 
MINI BUS STOP 
LOCATION OF BUS STOP 
2500TAI KWOKTSUI 
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Lechanical ventilation is almost part of all 
buildings. The exhaust fan and cooling 
tower of the mechanical ventilation cre-
ated certain mechanical noise. Based on 
measurement in site ) the noise level cre-
ated by exhausted fan is about 73-76dB. It 
is expected larger cooling towers may 
create much higher level of noise. 
AVERAGE NOISE LEVEL (MEASURED 1 M AWAY) 
EXHAUSTED FAN = 73 dB _ 76 dB 
BUILDING SURFACE FOR 
零 EXHAUSTED FAN 
MECHANICAL VENTILATION 
1:2500 TAIKWOKTSUI 
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AVERAGE SOUND PRESSURE LEVEL 
CAUSED BY TRAFFIC FLOW 
NOISE DISTRIBUTION 
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CURRENT NOISE DISTRIBUTION 
AVERAGE SOUND PRESSURE LEVEL 
2000 veh/h 
1000 veh/h 








Facade noise levels L10(1h), dB(A) 
Vehicular speed (kph) 








70 71 72 73 74 
73 74 75 76 77 
76 1 771 78 79 80 
79 80 fSTJ 82 83 
80 81 82 83 84 
83 84 85 86 87 
86 87 88 89 90 
Based on the traffic flow, it is found that facade noise level beside the expressway has 
been exceed the maximum permissible level for over 11 dB. (For every 6d6, the loud-
ness become double) Therefore, it posted a great harzard to the residents. 
The most common solution is to add a noise barrier to the expressway to absorb noise. 
However, the acoustic shadow created cannot solve the noise problem when the 
building near the expressway is high. 
Another solution Is to tube the expressway. However, It Is always costly and the venti-
lation inside the tunnel has to be solved. 
Other than the noise source from the expressway, the traffic noise under the express-
way has also been exceed the maximum permissible level for over 7 dB. 
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"Based on the above studies, it can be concluded that noise bar-
rier and increase street to height ratio is not effective to solve the 
problem" 
NOISE DISTRIBUTION 







• RELOCATION OF EXPRESSWAY 
• PEDESTRIANIZE WHOLE DISTRICT 
-RE-ROUTE OF HEAVY VEHICLE ROAD 
- C E N T R A L I Z E VENTILATION COOLING 
-CENTRALIZE CARPARK 
• RELOCATION OF EXHAUST 
RELOCATION OF NOISE SOURCE 
SITE STRATEGY 
REDUCE ROAD CONSTRUCTION BY 
USING DURABLE PAVING 
USING NOISE ABSORBING MATERIAL 
INSTALLATION OF NOISE BARRIER 
REDUCE NOISE LEVEL AND NOSIE EXPOSURE 
i 
-INSERTION OF GREENERY ALONG 
STREET, URBAN FURNITURE 
-SOFT PAVING 
REDUCE STREET REVERBERATION 
SITE STRATEGY 
-CENTRAL SQUARE AND PLAYGROUND 
-NEW COMMUNITY CENTRE 
•SPORTZONE 
-WATER PARK 
IDENTIFICATION OF URBAN NODE 
SITE STRATEGY 
MONORAIL 
ESTABLISHING OF NOISE FREE TRANSPORTATION 
SITE STRATEGY 
BICYCLE LANE 
ESTABLISHING OF NOISE FREE TRANSPORTATION 
SITE STRATEGY 







ADDITION OF STREET CHARACTERISTIC 
SITE STRATEGY 
SOLUTION FOR HIGH TRAFFIC NOISE 
1) REMOVAL OF NOISE SOURCE ALONG TAI 
KWOKTSUI ROAD 
Relocation of expressway 
Based on the studies, it is found that neither using dis-
tance speeration and noise barrier are sensible solution to 
solve noise problem caused by the expressway.Therefore, 
an efficient way to minimize the noise is to relocate the ex-
pressway to another location. 
From the current expressway network, it is found that the 
expressway splitted into two because of the street width 
issues. Since another splitted expressway also caused seri-
ous noise problem to the neighbourhood, it is wise to 
combine and sunken both expressway under Tong Mei 
Road. By doing that, it is expected more than 8,000 people 
will be saved from noise disturbance. 
Relocation of bus and minibus stop 
Much of the traffic noise along Tai Kwok Tsui are from the 
mini bus and bus. There are quite a number of bus stops. 
The frequent acceleration and deceleration will create 
extra noise. Apart from that, heavy vehicles like truck, mini 
bus and bus always produce much more low frequency 
which is strong and hard to absorb. The low fre-
quecy noise is not good for urban dense district. 
-directly cut two major noise from expressway 
-lighting along Tai Kwok Tsui road can be improved 
Cons: 
-costly 
-serious noise pollution during decontruction 
NOISE MITIGATION 
TAI KWOKTSUI 
SOLUTION FOR HIGH TRAFFIC NOISE 
2) TRAFFIC FLOW CONTROL BY ESTABLISH PEDES-
TRAIN-VEHILCLE COEXIST PLANNING 
The site is a mixed used of land, which included commer-
cial, residential and industrial activities. Therefore, ve-
hicles need to entry the districts for relevant purpose such 
as loading and unloading goods. The establishment of 
whole district pedestrianize may not a perfect solution to 
solve this issue. 
By studying the planning of pedestrian - vehicle coexist 
concept, it is found that this concept can solve not only 
the traffic flow issue, but also the traffic speed and street 
parking issue. 
By establish this concept, it can be expected roads can be 
returned to public for open space and green purpose, 
which solve the insufficient of open space issue. 
number of noise source will be greatly reduce 
road can be returned for public space 
goods can be loaded and unloaded with control 
the travelling time through the district will be increased 
the mobility of the transportation will be decreased 
NOISE MITIGATION 
TAI KWOKTSUI 
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TRAFFIC FLOW CONTROL BY ESTAB-
LISH PEDESTRAIN- VEHILCLE COEX-
REVIEW OF TRAFFIC FLUX 
1)Tai KwokTsui Road and FukTsun Street 
By looking into the current traffic flux, it is found 
that the most busy road is Tai KwokTsui road since it is 
te south-north connection of Olympic and Sham Shui 
Po.There are a lot of street activities like shops, restau-
rants and entertainment. The second busy road is Fuk 
Tsun Street which included markets, schools, industrial 
activities and shops. 
2) Kok Cheung street and Beech Street 
The traffic flow of the above two road are relatively 
higher since they acts as a spline to the attached 
streets. It is also found that quite a lot of industrial ac-
tivities happened on these two streets. 
3) Chung Wui Street and Anchor Street 
Chung Wui street and Anchor provides east to 
west connection between Kok Cheung street,Tai Kwok 
Tsui Road and Beech Street. From the road arrange-
ment of these two streets, it can be found that there is 
quite a lot of drop off area for vehicles, which show 
that there are a lot of loading and unloading actions. 
NOISE MITIGATION 
TAI KWOKTSUI 
TRAFFIC FLOW CONTROL 
The whole area will be pedestrianized to minimize traf-
fic noise. By pedestrianize the district over 30% of land 
can be gained back for public use. 
Two gates will be set at the end of the district to con-
trol the entry of vehicles. Only relevant vehicles will be 
allowed to enter the district such as loading and un-
loading goods, disabled access and other services ve-
hicles. Two closed loop of road are arranged to provide 
nearest access. No parking space will be provided be-
sides the road. 
To solve the parking issue, two underground carparks 
will be set at the edge of the district. Monorail station 
will be located near the carpark to deliver drivers and 
passengers to the nearest destination. 
VEHICLE ACCESS INSIDE PEDESTRIAN AREA 
UNDERGROUND CARPARK 
PROPOSED TRAFFIC CONTROL 
1:2500TAIKWOKTSUI 
[ 件 f h f ^ 阅 
— 1" 
SOLUTION FOR MECHANICAL NOISE 
1) CENTRALIZE COOLING SYSTEM 
Since a lot of commercial building put their cooling tower in the 
back lanes which are always narrow. Strong reverberation created un-
comfortable enviornment in these valuable space. It can be seen that 
the cooling machines are placed in an unappropriate location, they 
should be placed in location with large sky exposure. However, such a 
space cannot be easily get from urban dense area.Therefore, it is sug-
gested to have centralized cooling tower to solve the problem. More-
over, the noise of ventilation is due to the spinning exhaust fans. 
There are other type of cooling method such as thermal exchange 
and water cooling. From looking at the site condition, there can be a 
change to build a lake to carry out water cooling. Open space besides 
the lake can also be gained value. 
-much more energy saving 
-noise from cooling machine can be removed 
Cons: 
-need heavy construction 
-scale dependent 
2) REDUCE THE NEED OF ROAD CONSTRUCTION 
Road construction always create high level of noise. There is a fre-
quent need of road construction since drainage, cable and many un-
derground services need to be repaired and replaced. Since the heavy 
vehicles traffic flow decreased, road surface does not need to be 









NOISE REDUCTION METHOD 
1) TRAFFIC FLOW CONTROL 
Facade Noise Levels from Road Traffic 
Peak hour Facade noi ise levels L10(1h), dB(A) 
traffic flow 
(veh/h) Vehicular speed (kph) 













1000 76 77 78 79 80 
2000 79 80 81 82 83 
3000 80 81 82 83 84 
5000 83 84 85 86 87 
10000 86 87 88 89 90 
Hong Kong Planning standard and guidelines. (Chapter 9) 
Since most of the noise issue come from the traf-
fic noise, by control the traffic speed, noise can 
be reduced, (see table) 
Other than control the traffic speed, noise can 
also be reduced by control traffic composition 
and volume, i.e. using traffic planning and man-
agement to control vehicle movements and 
type of vehicles at different times of the day; 
Advantages: 
-no additional infrastructure is needed 
-comparable cheap 
-can solve both noise, air quality and conges 
tion issue 
-For some area, part time pedestrianize street 
and district is feasible through control the traffic 
movement. 
Disadvantages: 
-require comphensive planning 
under or about 45�angle of view of receiver on road traffic 
Hong Kong Olanning standard and guidelines. (Chapter 9) 
0 20 40 60 80 100 120 0 20 40 60 80 100 120 
(b) (c) 
Figure 8 . C o m p a r i s o n be !ween street widths o f 10 m and 40 m: (a) sound p 
a l t enuat ion a long slreel S - M - N or W - M - E ; (b) S P L dts tr ibul ion with st 
(c) sound pressure level ( S P L ) d i s tr ibut ion wiih slrcct width o f 40 m. 
Sound propagation in interconnected urban streets: a parametric study (By Pro. 
The table gives the approximate separations re-
quired for achieving the noise standard for resi-
dential developments fronting various types of 
roads. For typical Hong Kong situations, the larg-
est reduction would most likely be obtained by 
using noise tolerant buildings as screening 
structures, rather than by means of the separa-
tion between road and receiver. 
With incresing street width/ height ratio, more 
energy can be reflected the street canyons, and 
thus the overall SPL in the street should become 
lower. 
increase street width/height ratio in the adja-
cent street can be effectitve reflect energy when 
the receiver is placed along the source. 
Advantages: 
-enhance more outdoor activities 
-lighting between the street can be benefit 
Disadvantages: 
-decrease building density 
-may not be feasible for urban dense area 
- 4 0 丨 o - 3 0 
-L)  (o -20 
iure level ( S P L ) 
width o f 10m; 
Jian Kang) 









Trunk 5000 70 approx. 300m approx. 50m 
Primary 
Distributor 





2000 50 approx. 120m approx. 30m 
NOISE REDUCTION METHOD 
2) DISTANCE SEPARATION (INCREASE STREET WIDTH/ HEIGHT RATIO) 
NOISE REDUCTION METHOD 
3) REDUCED NOISE EXPOSURE 
I NOISE SOURCE (•.g. ROADWAY) 
In situations where adequate separations be-
tween sensitive uses and noise emitters cannot be 
provided, there is serveral ways may be applicable. 
.SMALL NON-SENSITIVE 
BUILDING 







• SPECIAUY DESIGNED BUILDING 
WITH INSULATED FACADE 
NEAR SOURCE 
1) Self-protecting building design 
ment 
arrange-
The design and arrangement of buildings specifi-
cally adopted to shield noise sources often offer 
the most economical solution to noise problems 
and may involve no additional cost. This approach 
to noise problems is most relevant at the detailed 
stage of site planning and layout. 
Advantages: 
-the facade noise level can be largely reduced 
Disadvantages: 
-the solution may not be applicable in old urban 
district 
• the noise issue cannot be solve for pedestrian 
near the road 
2) Integrated building and noise source design 
(e.g. decking over) 
A building design which integrates the noise 
source (including those associated with transpor-
tation systems) within the development is most 
suitable in the Hong Kong context, where short-
age of land and reliance on public transport 
render such a design very attractive. Good ex-
amples are comprehensive development on a 
podium above a railway station or a transport in-
terchange. Both the railway and the major road-
ways could be substantially covered by the 
podium, thus reducing the noise reaching the de-
velopments above the podium. 
With careful design, noise tolerant structures, e.g. 
office blocks, multi-storey carparks or markets, can 
be located in noisier areas 
Advantages: 
-it is comphensive to solve multiple noise 
Disadvantage: 
-it is only suitable for new town development 
Hong Kong Planning standard and guidelines. (Chapter 9) 
i 
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NOISE REDUCTION METHOD 
3) REDUCED NOISE EXPOSURE (Conf) 
3) Purpose-built noise barriers 
Barriers, in the form of earth berms or solid 
fences, can be built adjacent to noise sources such 
as roadways and railways. They can be effective in 
reducing noise when they prevent line-of-sight 
between the source and the receiver. 
Their use should however be investigated in the 
following situations: 
(a) where low-rise buildings are to be protected 
(e.g. in the New Territories); 
(b) on urban flyovers and elevated roadways built 
very close to noise-sensitive uses and where ex-
treme noise levels at the worst affected floors 
must be alleviated; and 
(c) in passive recreation areas where earth berms 
may be incorporated into landscaping works. 
In terms of noise reduction, the maximum value 
that can be achieved theoretically is 20 dB(A) for 
thin screens (walls) and 23 dB(A) for berms. A ma-
terial that has a TL of 33 dB(A) or greater would 
therefore always be adequate for a noise barrier in 
any situation. 
Advantage: 




-Not suitable for trunk road 
4) Acoutic Insulation of Buildings 
Acoustic insulation is often the "last-resort" in an 
attempt to abatenoise disturbances because it will 
practically deprive the receiver ofoutdoor activi-
ties and an "open-window" life style. While acous-
tic insulation is commonly found in some western 
countries, the warm and humid climate in Hong 
Kong makes it very expensive for noise sensitive 
uses due to the need to provide air-conditioning 
for a "closed-window" environment. 
Hong Kong Planning standard and guidelines. (Chapter 9) 
I 
NOISE REDUCTION METHOD 
4) SURFACE ABSORPTION 
50 m 
z J 
20 m 50m • J J > 
V (ground) 
Q (ground) i 
- s -
Typical street dimensions 
IVpical receiver lines 
Boundary A 
U (ground) • 
Sircct 1 
• Typical source position 
50 m 
20 m 
It is the most effective to have absorbers near the sound source since It can 
absorb the direct soung energy. 
The ground absorption is more effective when the facades are acoustically 
hard (compare cases 01 and D9) and become less efficient when the fa-
cades are absorbent (compare cases D8 and D10) 
When the source is at the middle of street junction, the boundary absorption 
is relatively less efficient. 
1) Ground surface absorption 
Ground is an effective absorption for noise. It can 
absorb most of the noise created by tyres and 
engine. By reapiace the normal traffic road by 
noise absorption material, noise can be reduced 
up to 3-5dB. Differents ground surface would per-
form will different ground surface absorption, 
which also help to create different soundscape. 
2) Boundary absorption along 
Other than ground absorption, boundary absorp-
tion (facade absorption) can also help absorb 
noise. By careful study on the daily noise source, 
facades material can be arranged to archieve 
maximum effeciency. (See diagram for more de-
tails) 
3) Vegetation 
Research studies demostrated that cities need 
wide planting strips near the sound source to ef-
fectively abate traffic noise. Abatement is 
achieved by a combination of forest elements. 
First, a soft forest floor reduces the intensity of 
low frequency sound by absorbing its energy 
(Aylor, 1 972). Second, leaves and stems help to 
reduce noise levels by scattering high frequency 
sound waves (Aylor, 1 971 )• 
Greening also help people to have psychological 
relief. Research explained that the loudness of 
sound is depended on the visual distance. Green-
ing help screening noise visually, though it may 
not drop the sound pressure level significantly. 
For greening along urban interconnecting streets, 
it helps reduce sound reverbertation. 
Sound propagation in interconnected urban streets: a parametric study (By Pro. Jian Kang) 
Enviornmental Protection Department-HKSAR 
NOISE REDUCTION METHOD 
5) NOISE FREE TRANSPORTAION 
1) Walking 
Walking is the most enviornmental friendly trans-
portation. For normal citizens, the walking dis-
tance is about 500m. This 500m, for urban dense 
city, has already covered most of the daily need 
such as community centres, markets, library, shop-
ping mall, sport complex, etc...... 
Walking is also good for health. Frequent walk can 
have less incidence of cancer, heart disease, 
stroke, diabetes and other killer diseases. 
2) Cycling 
Cycling is another enviornmental friendly trans-
portation. Riding bicycle can travel much farer 
than walking. The mean of transport not only help 
to solve noise problem, but also air quality, traffic 
congestion, carbon emission as well as parking 
problem. 
Cycling can also promote a good image of a mod-
ernize city. In Hollands, the country strongly en-
courage the use of bicycles as a major transport. 
Tourism can also be promoted through the com-
phensive bicycle facilities such as bicycle network 
and bicycle parks. This also enhance outdoor ac-
tivities to promote modern urban life. 
Rollers, skateboard, horse-riding.....etc can be a 
kind of alternative rather than using mechanical 
transportation. 
Their common advantage is cheap and promote 
exercising during travelling. 
NOISE REDUCTION METHOD 
5) ENVIORNMENTAL FRIENDLYTRANSPORTAION 
1) Carbon-free vehicle 
There are now a strong momentum towards 
zero carbon. In the foreseeable future, many kind 
of carbon free vehicle will be a part of our daily 
lives. Electricity, fuel cell, solar cell and even com-
pressed air will be the major enengy source for ve-
hicle. We can expect that kind of change will help 
to minimize traffic noise to a great amount. The 
use of carbon less vehicle can greatly solve the 
ventilation risk of enclosed such as tunnel and un-
derground passway. 
2) Light railway 
Monorail is the most suitable transport for urban 
dense cities since it can be elevated, minimize 
construction and the small turning radius. Light 
rail system can deliver certain amont of people to 
short distance in comparable short time. 
3) Other transportation 
If the situation is allowed, transportation on the 
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MONORAIL LOOP 
Pedestrianize strategy would reduce traffic noise by reducing traffic 
flow. The mobility can be compansated by introduce monorail loop-
ing the district. 
LARGE AMOUNT OF PEOPLE GET BENEFIT 
The monorail length is about 1.8km. It is estimated the train can com-
pletely a loop within lOmins. There would be 6 stations in the district 
which benefit more than 80,000 people. 
D«U from The Urbwwut* Mono*»it Technology* 
ENHANCE SOCIAL AND ECONOMICAL INTERRACTION 
Monorail would enhance people to travel for longer distance. Assume 
people walking distance is 300 meters (Radius of blue circle), the in-
stallation of monorail will Increase 4 times of travelling distance, 
which mean, more opportunities of social and economic interraction. 
ENCOURAGE THE USE OF PUBLIC TRANSPORT 
Heavy vehicles such as buses and mini-buses are not recommended 
to run in urban dense area. The monorail provides a short distance 
transportation to carry people to the Public transport interchange 
and MTR station. A large underground carpark will also be setup near 
the PT! to encourage driver to use public transport. 
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